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(54) SURFACE ACOUSTIC WAVE OPTICAL ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave optical element which 
ensures higher energy efficiency. 

SOLUTION: A generator 12 for generating surface acoustic wave, a transducer 13 and a 
reflector 15 are formed on a piezoelectric film 11a of a substrate, while a transducer 14 
and a reflector 16 are formed on a piezoelectric film lib. An AC voltage of El=E0sin co t 
is applied to a comb-type electrode 12a, while an AC voltage of E2=E0cosa>t to a comb- 
type electrode 12b, forming the generator 12 in order to excite the substrate 11. Thereby, 
the unidirectional surface acoustic wave W, traveling in the direction of arrow mark a 
(right side of the figure), is generated. The surface acoustic wave W traveling in the 
direction of the arrow mark a is converted mechanically and electrically by the 
transducer 14, energy of such waves is collected as the electrical vibration, it is then 
circulated to the transducer 13 to re-excite the substrate 11. Optical elements (moving 
bodies) such as a lens, a polarizer or the like arranged in the space 17 on the substrate 
11 can be moved with the surface acoustic wave generated on the substrate. 
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[#ffl9#W©H] 

[W#*l] 5t^Sii*fettR«-f--5S«i:, 
[§f#«2] HMB»Sttffi«BSi:— fffc^^ix-rv^ 

tttftggMtfffc RHfcfST?f5Mnii--5 n <t K J; *> xJ^a,*— 

[ff#3i8] iWE3t**»tt, ^S«ic:A#i-S*co 
[*9§©fiMi*IM!] 

[000 1] 
[0 0 0 2] 



U. SO ^wdSfc^tLTV^So 
[0 0 0 3] *iE©;0*?fctt#»X*jE*MI*# 

[0 0 0 4] KlELfc*M«?<D7nyh#7^W K 

5 7 — * if ICO V > fczki&^g 9 «^ Bfc5fe . i& V > tt#*Uv||t 

[0005] mmw&m^mjmb itit, »o*»0> 

*ffi^»3SStl.TV>5o «*.tf#H¥5-2 6 2 2 0 4 

T *W<E> 7 n v ■» =7 X (r fcM-t Z> h <F> & £ H T V * . 
5. #»SF9-3 1 2 5.4 3-§-2j$8fcfci, 

<0$tffi\z 2 BWtS"!; avfllSr^JSRU r»±t< bS« 

So 

[00 0 6] 5 fc, #{4*ffi8t£fijfl! LTtiMSSE 

[0007] ;©MSiLt, SttettltticKttttt&S 

[0 0 0 8] 

aSKIStt, **fc»Tfc*i-«tfa» 5 ■<?*<, MWix-*'^ 
[0 0 0 9] 



(3) 



#M 2001-359287 



[0010] *ut, *tHHJ6«(*ffimfflS h —m^Mfe l 
■c.t>-J:v> 0 

[0 0 1 1 ] WIEi^yw^-3taES5W4«aijfi« 

[0 0 12] -tUX, tftlBaM4*B58tffc*JlF?-W\ £K 

[0013] £ kK, tMB»^*ffiSBte9Mfr=PH:s *wa 

[0014] r ro^, WIH^Sb^il, SSS^AJ+t 
[0 0 1 5] fLT« MIB3t^SSStt, 

5 ftroSifix f4S*l-;frft ZMffl-fZ i/yx-e^ottJ: 

[0 0 16] £f>}C, «ME3te*»*W\ ^SH«jE#^ 
[0017] 

ro^j&ro^/i^— laaiomikis^'- 9 1 oc?s 

*HMtfeS%^-jEBBH"C*)a. rroflfc&ro^/i^— JSflt 

[0 0 1 8] EUJ-*5^T, nttSfi^ rrt-W 

BSSrHI-C-cm«*m*»fe*5ffi«Bll 1 a&tfl lb^ 
J^KSnTV^. EttKetnt&l-CttLi Nb 0 3 , 

[ 0 0 1 9];afeKl -1-±<0BE«R1 1 aWJiKWu 

S^** * 12i> v 5 ** * 1 
2<D&W (121 fcSSVT) l^li^l© h?y^i?a- if 
1 3, RXJt£tHz*:<Dtz.Mizmi<D»7l'9 9 1 
J$£$*i-5 0 3&&1 1 JiWffim^l 1 bCD-Brit, 

WC) tl2©!) i 6jWBj£Six3. ft*s, 1 

7I43HS1 l-©±»c«4'-fS#««iB«iteJ:5»ifc$^ 

[0020] 3?** U-^ l 2 fiv 3Mrt-S9H4*ffitt 



ro&* & ro i /4 f£itBt^Tiaesnfc«^«s«^gi« 
®-e&5i? i (Dffimm® 1 2 a t si 2 <dbmwm 12b 

[0 0 2 1] |1© F7^7a-t 1 3&U^2ro h 

[0 0 2 2] J(f 1 <Offi&mM 12a KttWR 1 8 frb E 
l=EOs inwt, $2 ro^ffl^fl;^ 12b IZ tiWM 1 
9))^E 2 = E0 c o s to t<7?^5ftfljE$rPPAni-^r t 
"Cffigl l&IHRU XfQajjm (Hl"C**Kd) Kit 
tr— *r*H4©»tt*BttWSr»^$*S r t #-e# 5. 

[00 2 3] Sffil 1 "±Sr$cPPa 2r|S]fciifTUfc5W4* 
ffi$tWf±3|2cD K^^t^— rl 4iz£*)WMm%.£ 
m$h, m.^M9hk L-T^/u^— *snmx$n-5o EM* 
SJtfcS^^/udf— rob 9^7*3. —im 3 k 

a*$^T««tti«ae**ix. w^sisi i£iajg-r 

[0 0 2 4] Sfciro Ht^^t^— iM 3^ii, mi 

S*U5*»5>, £«1 1 SrKlli-rSPtt^cejStt. TcEPa 
Jjfa \zmtf M£ftS&03i £ a. 
[0025] rroj^t-LT, ££i 

fftfttK l l roiE«8*>b^lBlfcjttP*tt*ffiSEi Lt 
*«1 1 SrSbM-r5d5, Iio h7^f^- t- 13* 

ffiSErofe+Pirl^fir+BXfc-Sfcit), *tt*ffi&(7?Mi|>S(4±i 
[0 0 2 6] **J, Ildh7y7>Ta-tl 3. SS2 

ro b 7 ^^7^—7 l 4 tt«^ffitbSrH«SKile:^^ 

[0027] mi nmmwmi 2 a Rvm 2 <d#^«^ 

1 2 btcPPADi-53!fSE«JEEroteffiSrfJSU-C, ^ff a t 
(HlT?fe*l*9) t-«tf-^^ttro^tt«a5jSE 

r~-*i 3\c£vmwnfi&mist : ix\s}to.£th > mux 

^tufcS^^^/u^ 1 — [4|¥ 2 ro b 7 V*7*-3.~— ^ 1 4 

5o w<Ot# v @l-e*{S!l^«C*t$nfi#tt^ffii6!4s 
I2©!)7U^^16 -eS5t$n, 3*tt«ffi&»4^W a 
tRJWfl*l (El l-caE*|6l) fcatf#tt»Bff«0*t4 

So 

[0 0 2 8] El 2 14, :o^cf2©nl©ii©i 

^/l'^-stitaww^aiiB**-* 2 0 ros*** 

i-EffiE|-cfc5o -ro«figco^^^^-S»SMro^t4* 
ffi^^-— ^»4, abEJi^^ibSWi^^— ^»/Jn$v^ 
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[0029] %2 <DmM<^mwi(o^/^—Mwm<DW 

-g*2 7jSrRttfc&tf>-e*S 0 

"[0030] H2fcisv^T, 2iia»t; :i-eii# 
ffi«*m*»k**ffi«»2 i a^i>*2 i btf&jftsn 

5c Eti©*H*i:l/tttLi Nb 0 3 ,'gEV^»±2lWt: 

[003 1] m&2 1^E1I2 1 a^>±Kr±, SB 1 <D 

£*K JBEfl$l2 1 b0>_bfcHU S2CO h7^^f 
2 3 t»2^y 7V^^ 2 5 t«^§n-5o Sfc, 2 

*«2 1 ^±fc3B4i-5»«fe«ffi*»^ J: D«iiSh5» 

[0 0 3 2] h7^fa- 1^2 2RTfK2G> h 

[0 0 3 3] mm 2 6^feffl*ftn*i**«EEtt* 
«J6^«2 7S:ftT, l£l CO F7^^-f2 2 Kffi 

^1C0 If- 2 2d»btt. 0 2Tfc^ 

*ifc»tt*ffijfttt, n^y7u^^24TS#$n5 

S«2 1 «r»«-*-**tt«gB«B^ ^a*f6]l; 

[0 0 3 4] S^2 LJifc^ffa^lftfcSWTbfcPttSf 
BaSEWttJB 2«)F7^7a — ^ 2 3 ± *) mWM%& 

5^^t2 2l:l«U l SrSij^-r 

[0 0 3 5] ^<Z)^t>. «»tt^#2 7(DHJ»Sr*2 
<7) j> 7^^^a- U- 2-3 JcSMra-f-a <k 5 -te«] 5-**.* £ 

i:-e/^a.iR»*rft (H2-efe*m) KUttr— 

l20.y7l/^^2 5TRStStt, X 
«-2 1 Sra«-*-53»tt«ffi«H:, bfrMXfalzm 

[0036] r<Oj;5iw, rc^yO^— 3§«t^C0#tt^ffi 



[0037] mi swa»iB**-^ 1 0 -ei4»-8- 

1 7t/Tt^^^, H2te«i"5l|ltt*ffi«E*— ^ 2 0 
TttfljHf- 2 8 ^1"^^-^ fc*tt*jfcEflM-« <t , Bl 
1 fc*i-SH4*ffi#^e--ir 1 o-ett, v^^u— * 1 2 

(Otffil2a^2<Dh7^^-f 14^ffl> HI 

2 te*^»tt*ffitt^e-* 2 0 -eft* i©h?^s? a 
— f-2 2 £^2<E> hT^S^aL— f-2 3 0>B^ 

[0 0 3 8] &ft**SBflrc>»£»r** WttSffijficOJttT 
[0039] H 3 tt % HI fc^i-#te*ffi»*-£r. 1 0 

ffi»i^#tt$ffit^-^ 3 oo#^^^-riEffiigiT- 

WB&fcSMCtt* ffi«*t»^fe*5ffi«Bl3 1 a, 3 1 

b v 3ic, rip 3 1 d$:Mt^o &mm<Dttnt u 

TISLi Nb 0 3 . *v*B2*fl^>!> =V^Srftffl-r-5 

[0 0 4 0] JEmm3 1 aO±IC.tt, xtftffrrpitti&^b 
mi<D» 7^? 3 5, »l(^h7^^-t 

3 3 , »^-rsswt*B5«<oj»ft x (D 1 /Atmmfhx 

ElSnfc*10*»tS3 2 a ir^2(0«5^mffi3 2 
b ttf *§W^x^l/-^ 3 2«^tlv £fe 

*4 0tHtt\ J3E«J8£ 

3 1 b<D±L\ZXl&JjtiilfctEfrt>^\Z, I2(^h7^i; 
^f3 4Rtfl2^y 7 1/^^3 6 $*l,5 0 

[0 04 1] Sfc, iE«M3 1 c £>_bfc:tt: % YflfcfrrftT 
**&Jifc, Il£7)!i7l/^^45, »l©h7^^3. 

ftTE«*JxfcllSlO«»«l4 2 a £Sg2<D«&^m@ 

4 2 b £^»/&$*l5^rc*U — ^4 2«$tl, $ 

bfc, ^t&^ias^^^^^— ^4 o&mxx, mm 

fr4 4Wf 2(DH7 UZZ A 6 *S»j«SttS a 
[0 042] il(0!J7^^3 5^T>*4 5, 
•7^^^^— f-3 3-A-&-4- 3, v>cn^ V~^ 3 2M4 
2, ^2(^ h?^^- ^3 4JSfc-V4 4, %$2<DVy 

^^3 6M4 6n, tft^nH 1 i-*i-#tt^tffii£ 

^.10'^1W!I7^^15, ^l^h^^v? 

a-tn, v^^^u-^ 1 2, JI20 

tl4 v l20r7l/^l 6tiStiS-t-5<><^T?fc5^. 

[0 0 4 3] co±5*««E«{rJ:ixii % 
5riW*5^b, *it5»tt»ffi*t»Wit5r 
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[0044] ei i nmm 3 fR« Lfc5H4*B« 

[0045] Sfc, El 1MB'3 TMRE Lfc#tt*EJS 
[0 0 4 6] E3»c^-t-XY?PSSg»S(^#tt* 

[oo47] ei 4 nmm^mw: 5 0 \-,xm&* 

•So #^*Slg5 1 <E>»MK t44f|jE 1-^X5 7<DUl/X 
#5.6S:K§li-5y f/«©MW55 8#EB£;ix, 

[0 0 4 8] W^X#5 6Xt/rtLic:'S:SF$tVfcttIElx 
>-X5 7t4, El 3 K^^jEftwEM^ffiSE^e— *<7*&ti 
#:^S-r-5„ E15K*JV^T, 5 9atttiEWy 

X5 7tf>lJfr:£KEfi£*tfcW'VX, 5 9bliiiEVyX 

[0 0 4 9] #7*S«5 1 w_bfr{4, EiTSftD!-t-5« 

3/45SBB^4x, Y*fcfrl6lfcJB3««*5 4MI41S 
#5 5^§ntv;5. 

[00 50] SfS 1 5 2 14, El 3 K*-ttftfc«>5H4 

Sffij&^E— 1©!J 3 5, ^lcoK^^^ 

2? 3.— if- 3 3 , 2>** * 32i IS)— 1fffigi7)«Mi¥-C 

fcf), 12 mmm 5 3 14, ei 3 \z&-tm 2<DV^^^-y 

3,— f-3 2©y 71/^^36 tP— ffi^CD^® 

[0 0 5 1] *yt,'JK3«ff#S4tt. El 3 (r^-fffi^ 
»ftt*I» ; e-^©il©!)7l/^^45, mi<Vh 
7^v'a-t4 3 1 v?x^I/- ; 5'4 2i|S|-«^l 

5 , m.4 mmm 5 5 »h 3 k^-Hs 2©h7^ 
3.-^4 4ST/^2«7)>; -7u?# 4 6km—mj&co 

WWTCfcS. for. #tt*ffi&^-^<D«^<!:iijf^ 
»PiSBI4EJ3<DKK«r^i-5r tKU c:7?|lfi» 

[0 0 5 2] ^±<D#J^{d*3V^-C, Kl'tiff5 2Stj<. 

«Sr»*S*Sri-e, 13EI/VX5 7SrX«*rtlK:» 
»J$it5r t^-C'#S„ l3ti»5 4M§4 

@H#5 5 Srffi»LTYtt*(«iItril=ffi-5»tt^ffijgSr 
Mmitt, ttiE 1/^X5 7SrY«^f6]^f&$ 



[0 0 5 3] #.k<o*j£te:.fc*ui, tifl^JifcfSHro 
HiESfji-^r if#El/yX5 7=SrXf9^S«5 1 (OX 

[0054] tuts* %iw®&7bmm4wm**7* 

[0 0 5 5] «JbRH Lfc^«7fe^a-ef4, El 1 ic:^ 

^XY¥»«l^<&W4*B« ; e--*«r4fcfli 

El 2 t^i-«^<o#tt^ffij6^~^ fc&Jt § -tfrTEB L 

[0056] 5Si**gf«f 2 nmrn^mm-r 

5. ^2W^WE?M7fc^gtE13(^i-XY¥ffilg 

[0 0 5 7] El 6 l4B5Sbfe4£&fi 6 0 «r##p 
^-T£4Si0, EI7t4^wWffiE|-Cfo^o El6Sr/El7}C 
^V^T, 5 1{4^v^.S*Ss 5 7l4}ffiEl'>'X, 5 6(4 
U>X#, 6 2, 6 3, 6 4l4l4fe-e, tffrCD— ffittM 

iEwyXs 7<ostr*»wiEa$ixfc7w— A6 l K@jfe& 

^6 2 a, 6 3 a, 6 4 a <? ft-tf 5>*tTV>5 0 

[0 0 5 8] itbifWSHte^ttUVXfitS 6?r#7?a 
«5 1 (dJBg$-Br, l^X#5 6Xt/r^^$tbfc 
iiEuyX5 1 WXY^®±-CtDg 

[0 0 5 9] u^X#5 6Xt/rix»c:*^$ttfc4tlu 

>-X5 7(4, B3K:*^jS©W!»B5**--*0>»tt 
^*3, EI.7»r*JV>T, 5 9a (4«jEU^ 
X5 7<OSfJ^t-iEg$tvfcU>'X, 5 9 b(4MlEU^X 

[0 0 6 0] #7^Sfi5 1 <o±\z.ti. Vc^VLWVtzm 

m i mmm 5 2 2 mmm 5 3 ^eb $ ti. y#* 

^]ir^3S«il*5 4Mf4ti#5 5/4S^S^TV> 

[ 0 0 6 1 ] is 1 mus* 5 2 14, ei 3 
^-t3 3, 9 3 2 1 pi— m&ommx 

fot), ^2«®l¥5 3»4, EI3{C^-r»2W h7^i? 
a-t3 4Wl2©!J7U^ : J'3 6 i: BJ— 
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[0 0 6 2] I38«5 4tt, H3t*tifi8 

7^^-t4 3, i^i^U— * 4 2 tm~ *J*fiOS 
«»t?*>D, 3&4fi«i¥5 5ttEI3(r*i-^2£D h7> 

^y a -t4 4STJ t m2(Dy 7 u^^.4 6 tm—m&<D 

[0 0.6 3] - £1±«}*MKK:J3V^C. 3?1«@S¥5 2&tf 
WL%¥&£.&1tZZkX', MIEH'XS 7«:X*l#tofc8t 

;*&1£5 1 ©XY5PffiJi©ffi*toffilHc»«iS-B:5i t 

[00 6 4] K±<o«j«fcj:*itf» mmztitzmmtMo 

■KmSh-VZ :t-Cl|jEuvX5 7Sr^f^^SS5 1©X 
[00 6 5] JBl.««»»SJIS4«tt»Sr^7^. 

[00 6 6] El±f£?H bfcU5J6»^R«TB:, HI 1 l^m 

*rXY¥E«tbffi<&3W4*ffiS*-#«:{fiffiLfc!J^ 
El 2 K:S*-**j«<09M4*a58*-* «r3SSS*-CK« b 

fcx Y^pffieibsww^ffitt*-^ *®.m-rz> r. 1 1> 

[0 0 6 7] .XYSFffirattg<0»tt«ffi«*-* 
b-C«*K«rl2HE3ii:5 =fc 5 fcflMtbfcOBfeS* 
C(7?ii7fe^«l*, El3(^i-XYSp 

IH9l4^:cDiEffi|EI, 010 tt-SrWWffilHSr^'t'o 
[0 0 6 8] 0 8 75^01 0K*3I^T, 8 1IW7^S 
8 7 ttfiBfcE, 8 6ttOI3fc<E8 7SrfiMfrt-«#-C» 

>yyt<D7k.!KWES 8*SgEiB$tt> fllDfc«8 7I4#7X 

[0 0 6 9] ^7^SS8 l<?5±('tt, ^K6-rS i 5 IE 
flI3fc«8 YSrBtf iJfclffiSSrMtS©^ 
**»J***li'«^fcffitiai8 l a, 8 1b, 8-1 c, 8 

[0 0 7 0] la, 81b, 81c, 81d© 

«7t«8 7«rHtf j; nzmmmAmi&zixz, 

gP*>, EI 9 K^T, J£ttJg8 1 3X^8 1 b £0_btC 



tt, gl««#8 2_K.tf3?2fl;ffi&8 3^*n, J£ 
168 1 cS08 1 d60±}rii, ^3f»8 4RXim 
2«^l¥8 SiW&ZtlZ. 

[oo7iifi mmm 82s, 03 fc*i-*i/fc<&HM4 

^BSE*— *tf>f&i <oV 3 5, Iich7^ 

•^a-t3 3, v 5 :*^— * 3 2 <tlS)— «^gC0m@a|-e 
fct>, 3&2fl;^i¥8 3 12, E!3»C^i-^2W h7^i? 
*-t34Wl2©!)71/^^3 6 t IB]— *^«3«i 

<5o 

[0 0 7 2] I314&$84», 0 3l:/Tl1f^ 

W^tt^ffi^— ^OffilWJJ 7^994 5, !£l?>h 
7^^-t4 3, *4 2 ilD— M<Of 

®l¥T-fo!9, MUWC#8 5tt03fc^-r^2W h7^ 
Xv 5 ^ — ^4 4MI2 0 JJ 71/^ 4 6 ilRl— «J5gC> 

[0 0 7 3] 5*tt«ffi«^-^C.«^:i:lil^C0P*l(il2I 

i&rs^s, 1 1«8 2RTim2WMms 3 *mmv 

T, S9t^7^$fi8 1 ro£«fc^HJ a (±A»fc 

»8 4M$4lffi»8 5 5-ggtbbr, @9t^f7^1 
*8 1 c^fflO^^ep b (T*»5>-h) K:SSfr*--55W4 

IHbU «*K8 7©*«W:±*»bTK:«Hbi-5*>?> 
5) , ffi%&8 7SrB*W-*lfiIfcEHES-B:«r. 

So 

[0 0 7 4] #?*S*8 1 fc«#W*«r#-r««-C*! 

jaw s t # (4, ffi7fe« 8 7 tiniES-ars r.t-e, Sig^fe 

[0 0 7 5]. SX_k®.W bfc«7t^g-t?tt, 0 1 
jfc©#tt*aMFe— * Sr2«a^fflbfc*s, 0 2 K^Hi* 

[0 0 7 6] iifcic, a l K^-t1*j£<D8M4*Ei&^-* 
Sr S 7nyh#7^ bfcTKjS^S <DB^* 
^«^Lfc7k«r8S**»«9.0irov^-CRW-r5. 

[o 0 7 7] igi in, &mif£<n-7u^htf7x\zmm 

^7 x 9 1 idH 1 K*-M»j««)5|itt«ffi«-=e— ^ Sr^fift 
Lfct»T*ob5„ 

[0 0 7 8] BP*>, 7nyf-#7^9 lWliafcfiot 
J5fl;K9 1a;45, 7 a >- h 7^7 ^ 9 1 roTffll-ftoTEE 
1K9 1 b;WBfi!t3Jv Et»9 1 a<D±irt4^lS® 
#9 2^, jEE«^9 1 bOJi{r|±^2«^l*9 3*5^ 
$*t5o 
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